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SCIENCE (S)

S 1. Weareconsidering aproposal addressed to the Astronomical Search for Origins
(ASO) theme as solicited in the MIDEX AO. Our science investigation might fall



S2:

S3:

outside of the nominal definition of ASO. However our investigation presentsan
ideal opportunity for developing and testing a new technique applicableto the
search for extra solar planets. Isthissufficiently within the ASO theme of the
MIDEX AQO?

Scientists at NASA HQ were not convinced that this was legitimate ASO science. | can
not therefore give you clear assurance that your proposal falls within the Astronomical
Search for Origins Program or addresses the science goals of the search for extrasolar
planets. Also | should note that the principal criterion for the Explorer Program is
intrinsic scientific merit, not developing and testing techniques (AO section 7.2).

The science peer review will be asked to evaluate “the impact of the investigation on one
or more of the OSS space science themes® solicited for this AO (AO section 7.2.1). If
you choose to submit your proposal, the panel considering proposals addressing the
search for extra solar planets or other ASO science goals will evaluate your proposal.
They will evaluate how well your proposal addresses the ASO science goals, and on
whether it isacompelling ASO investigation with intrinsic scientific merit.

The MIDEX AO indicatesthat one should not propose a mission with a science
themethat overlapsthe primary sciencegoal of MMS. | gather that the primary
science goal of MM S is magnetic reconnection, so proposals with science goals
addressing magnetic reconnection will be disqualified. If | wereto proposea
mission to study processesrelated to magnetic reconnection, but not magnetic
reconnection itsalf, will the proposal be disqualified?

There are both scientific and programmatic reasons why NASA prefers not to fly

missions at the same time which address similar science questions. These are reflected in
one of the MIDEX selection factors, which isto “reflect a balance among the applicable
science themes ... within the context of other approved OSS missions’ (MIDEX AO
section 7.3). The MIDEX AO, therefore, excludes proposals for “ Explorer missions that
are intended to achieve science goals of certain specified missions already in the Strategic
Plan for asimilar time period” (MIDEX AO section 3.1).

NASA intends to issue an AO for MM Sflight investigations later thisyear. A July 2008
launch date is currently planned for MMS. *“ Specifically, missions with science goals
similar to the science goals of the Solar-B and STEREO missions, and to the primary
science goal of the Magnetospheric MultiScale mission (i.e., magnetic reconnection),
should not be proposed” (MIDEX AO section 3.1).

A blanket determination can not be given as to whether any particular area of
investigation would involve science goals which are considered similar to the primary
science goal of MMS. Such a determination would necessarily be based upon the
proposal’'s compl ete description of the proposed science goals.

Please provide more precisecriteriafor determining if thereisan overlap with
Solar-B, STEREO, and particularly MMS.

No. Seequestion S-2.



PROPOSALS (P)

P-1:

The AO callsfor discussion of risk and mitigation plans both in the 7" bullet on
page B-5 under Mission Implementation and again on page B-8 under Management
and Schedule. Isthereadifferencein therequested discussion in these two
sections? If not, do you want the discussion in both sections?

The second sentence of Appendix B is, “The material presented isaguide for the
prospective proposer and is not intended to be all encompassing.” You are “guided” to
discuss risk and mitigation plans. Y ou have flexibility over which section of your
proposal contains the discussion of these subjects.

Theterms Co-Investigator and Collaborator are mentioned in section 3.4.2 of the
AO. Thereader isdirected to Appendix B for detailsbut collaborator is not
mentioned there. Thismention of collaborator resembles somelanguage | have seen
in NRA’sbut | don't know what ismeant by it here. Can you explain what it means
here (or tell methat it wasincluded by accident and that we only have the Pl and
the Co-Is).

Collaborators are defined in Section 3.4.2 of the AO as “other unfunded members of the
proposal team.” A funded member of the proposal team is either a co-investigator (if
his’her role is necessary to the proposed investigation) or is supported by a contract.

It iscustomary to submit a color cover page with a picture of the flight system or
smilar graphicillustrating the proposed mission. | understand the AO to read that
no changes areto be madeto the electronically submitted cover page and no
mention is made of any additional cover/title pagein Appendix B. Can weincludea
color cover page and, if so, will it be counted against the page limit? Should it go
before or after the electronic cover page?

A hard copy of the electronically submitted cover page and proposal summary must be
signed by the appropriate individuals and included with the submitted proposal, as
specified in the AO (Section 6.3.1 and Appendix B).

It is permitted but optional to submit a graphic cover page (color or otherwise). It may be
placed in front of the hard copy of the electronically submitted cover page and proposa
summary. It will not count against the page limit so long asit does not contain any
technical information not found within the body of the proposal. The optional graphic
cover page must conform to the requirement in Appendix B that the proposal be

submitted on recyclable white paper only.

Page B-7, item 9 listsa variety of thingsa Mission of Opportunity must discuss.
Page B-5 states thisinformation “ should be provided (in tables)”. Thetopics of item
9 do not appear to be amenableto atable. Do you really want them in tabular
form?

The phrase “ should be provided (in tables)” isintended to give you permi ssion and
encouragement to include information in tables, where appropriate, without requiring that



P-10:

the same data al so be presented in the proposal narrative. Y ou may present appropriate
datain narrative form as well.

Thereisarule-of-thumb that ther e should be one month of schedulereserve for
each year of development. Isthat adequate?

A guideline of aminimum of one month of schedule reserve per year of development is
recommended in addition to adequately scoping the schedule for al devel opment
activities. The actual amount of schedule reserve which would be considered adequate
will depend on the specific proposal particulars. Any amount of proposed schedule
reserve must be justified as adequate.

Items 6 and 7 of Appendix B seem to be subsets of item 5. May we combine these
into onetable or narrative?

Yes. Appendix B contains guidelines for proposal preparation to assist the proposer in
preparing aproposal. Information may be arranged and presented in a manner which
most effectively conveys information.

Isthereaminimum set of spacecraft and instrument information required beyond
the data suggested in Appendix B?

No. However, moreinformation is highly desirable to enable as complete an evaluation
as possible.

Table Bl in Appendix B hasno lineitem for Program Management. Isthisan
omission or, if not, where should that cost be accounted for?

Itisnot an omission. Table Bl isnot structured like a Work Breakdown Structure
(WBS), itisahigher level of abstraction for the major aspects of the mission. The costs
of program management should be distributed among the major aspects of the mission
(science, instrument, etc.) as appropriate.

Will the Explorer program consider extending the Phase A concept study to six
months, like the original/typical Explorer concept study period, at the same cost?

No. The MIDEX 1998 concept study period was 5 months. The concept study period for
Discovery missionsis4 months. OSS is making a deliberate effort to align the rules for
Discovery and Explorer by adopting best practices. In practice, the concept study period
will be closer to 5 months because there is a period of afew weeks between selection and
the official concept study kickoff.

Given that GSFC will chair and manage the independent system review, should we
assumethat the Explorer Program will pay for the system review teams outside of
the cost cap?

The Explorer Program will pay for system level required reviews. These costs do not
have to be included in the project cost plan. The project must budget for the cost of
supporting these reviews.



P-11:

P-12:

P-13:

P-14;

How will the assessment be made of the descope plan (as described in Section 7.2.3
and Appendix B, Section D.1) when the descope plan is not developed until the
definition phase (section 4.5)?

The information requested in Appendix B, and evaluated as described in Section 7.2.3, is
far short of afull descope plan. Providing the information requested in Appendix B will
be sufficient for the proposal phase.

Would thisbe OK? “Our Minimum Science Mission isOption A or Option B”? Is
this one Minimum Science Mission, or isit two?

One of the evaluation criteriais the science value of the minimum science mission (see
amendment to Section 7.2.1). Y ou should propose a single baseline mission and asingle
minimum mission so that they can be evaluated. Explorer missions are PI-class missions.
That means that you make the decisions and NASA evaluates those decisions.

Section 6.3.1 requires“aletter of endor sement signed by an institutional official
from each known partner,” but Appendix B, Section |.1 requires*”aletter of
endorsement ...from... the major participantsin the proposal.” Doesthis mean that
aletter of endorsement from amajor industry partner (e.g., Sc provider) is
required but aletter of endorsement from a US co-1 ingtitution providing only part
of an instrument plus data analysisis not required. Both are NASA funded
activities. Am | correct in thinking that Appendix B supercedes Section 6.3.1?

In its entirety, Section 6.3.1 requires “aletter of endorsement signed by an institutional
official from each known partner and each organization expecting to provide critical, no-
exchange-of-funds contributions of hardware, software, facilities, services (including Co-
Investigator services), etc., that provides evidence that the institution and/or government
officials are aware and supportive of the investigation and will pursue funding if selected
by NASA.” Thisrequirement applies only to organizations providing no-exchange-of-
funds contributions. Neither your S/C provider nor your NA SA-funded instrument
provider fal into this category.

However the requirement in Appendix B, that “letters of endorsement must be provided
from ... the mgjor participants in the proposal.” This LoE should validate that your S/C
provider and your instrument provider support the claims you make for their cost and
performance in the proposal. Aninstrument provider isamajor participant in your
MIDEX mission.

| should also point out that the first paragraph of Appendix B explicitly states, “In the
event of an apparent conflict between the guidelinesin this Appendix and those contained
within the body of the AO, those within the AO shall take precedence.”

Section 3.3 of the AO states, “ Selected investigations shall have a product assurance
program that is consistent with the requirements of the 1 SO 9000 series” Asa
science based non-profit organization, we are not certified to the | SO 9000 Series of
standards. Our involvement will be associated with science management and
softwar e while our partnerswill beinvolved with the actual har dwar e development



and fabrication for the proposed effort. Will the 1 SO 9000 issue be a potential
problem for our proposed involvement in a MIDEX project?

SO 9000 “certification” is not a requirement for any selected mission. Full blown
certification isavery formal and repetitive process. Usually institutions like NASA
Centers (mandated by administrator) and large corporations (with an existing

SR& QA/Business System infrastructure) engaging in international business can embrace
it fully and/or find it advantageous from a business perspective. The next step down
would be “compliance”’ to 1SO 9000. Compliance would be achieved by an institution
that internally implements all or most of the 20 or so SO standard's elements, but which
does not seek formalized certification (and upkeep thereof) from an outside approved
audit house. Maintaining even thislevel of 1SO style management system would be a
stiff challenge to most smaller businesses or educational institutions.

So, what we are looking for is “consistence” with SO 9000 requirements, that isan
appropriately tailored, fitting subset of the |SO elements being addressed by and
distributed among the management system(s) of the combined Pl mission team. Only the
SO elements which fit into the limited scope of each contributing group's effort need to
be addressed at that ingtitution. Most team participants will need to address at |east the
few basic 1SO elements like configuration control, failure reporting, and probably afew
others (generaly with systems already in place).

Perhaps the simplest way to envision what we expect, isto think of mission level “1SO
element compliance” as ajigsaw puzzle comprised of dozens of individual pieces. The
proposing PI ingtitution has overall responsibility to control al of the pieces. That
control is direct for work being done by the Pl in-house, and indirect for efforts of a
major corporate partner, a co-investigator, or a subcontractor. As one proceeds
downward into the Work Breakdown Structure (WBYS), the work scope in each branch
gets smaller, and fewer of the 1SO elements will make sense to implement at that
level/ingtitution. Many of the SO requirements overlap those expressed separately in the
SR& QA requirements document, so satisfying the SR& QA requirements also satisfies
many 1S0 expectations.

It seems reasonable that if your partners are doing the vast mgjority of the flight hardware
and software development work, it istheir respective SR& QA management systems that
will largely meet the SO requirements for this mission. If science operations and ground
based science software are the only tangible products from your group, then the 1ISO
applicability would be little if any additional effort beyond the usual good engineering
practices needed to provide and document a good product.

If your project is downselected for flight, then as a condition for Confirmation, the Pl will
present to the Explorers Program Office, in adeliverable Quality Manual, the description
of the combination of SR& QA requirements implementation and that of the applicable
elements taken from 1SO. ThisManual describes for the mission specifically how each
applicable requirement is implemented, and at which institution(s). Thisissimply a
written, somewhat detailed description of the Pl's team vision of the “jigsaw puzzle”
mentioned earlier.



P-15: Text font on the Fact Sheet. Must we use 12pt here, or can we use 10pt asin the

P-16:

P-17A:

P-18

TablesdFigures. Sincethe Fact Sheet is essentially a figure, we've been assuming
10pt text is ok.

Text and figure captions should be 12 pt; text within figures and tables can be 10 pt. Fact
sheet is no exception.

We can find no prohibition in the AO against some pages being in landscape for mat.
Some of our key tablesare easier toread if they arewider, and the best solution
we've found isto put these tableson a single 8-1/2 x 11 page in landscape for mat.
No prohibition against landscape pages.

P-17: Appendix B, Section I.1 concerns L etters of Endorsement. Thefirst sentence

statesthat any major participant must submit a letter of endor sement.
However, thelast sentence seemsto say that funded Co-1sare exempted from
the “major participant” category for the proposal phase. We arefinewith
theidea of not requiring funded Co-1sto submit a letter, but some
clarification on the definition of “major participants’ would help usto be
100% compliant.

It isimpossible to write specific language which covers all cases, so werely on
fuzzy language like “major participants.” We want you, the proposer, to decide
who are the major participants in your proposed mission. At aminimum, major
participants includes all the people getting big bucks from NASA to make the
mission happen, e.g. prime contractor, universities providing instruments, major
sub-contractors providing unique components, etc. The important consideration
is the second sentence, which states that the Letter shows NASA that the
participant is committed to the proposal.

How about this rule of thumb: Assume that NASA doesn't know whether that
particular participant is committed to what you say in the proposal. Should
NASA be nervous about selecting the mission? If yes, then they are amaor
participant.

WARNING: That was only arule of thumb, not arequirement. Y ou decide who
the major participants are.

Given that Co-Investigators are always major participants (otherwise they
wouldn't be Co-Investigators) I'm confused asto whether or not they need to
provide letters of endor sement from their institutions.

Given that al of your Co-I's are major participants, then they all require letters of
endorsement.

Question about Science Team identification (section 2.d, bottom of B-4).
“Experience of all members of the science team must be described.” Theword “all”
isunderlined. My reading of thishasbeen “all co-investigators’, i.e., those who



have ddliverablesin hardwar e, software, or servicesto the mission, and NOT the
“collaborators’, i.e., science team memberswho will undertake the scientific
analysisof thedata. Isthiscorrect, or must | include the qualifications of the
collaboratorsaswell?

Actually, “al” doesmean “all.” But the solution to your problem isfound in the very
next sentence of the AO. “Resumes of team members must be included as attachments to
the proposal.” And check out the instructions for resumes on page B-10: “ The resume
should clearly show experience related to the job the individual will perform on the
proposed investigation.” If they are important enough to be a named member of your
science team, then you should assume that the peer review wants to know why.

P-19: A NASA project has agreed to give us some flight worthy spare partsfrom their
development. In ther letter, they will specify the parts, the parts condition, and
any conditionson our use of the parts. How should we take into account the value
of these items against our cost cap?

See Section 3.5.2, Paragraph 2 of the MIDEX AO. Y ou should include in your budget
any mission unique costs associated with the modification and use of these parts. Y ou do
not have to account for the original development or replacement value of the parts.

P-20: The Appendix on Proposing Teamsislimited to one page. However, it callsfor
some sort of certification asto the process of selecting partners. Do you want a
separ ate certification letter? 1f so, where do we encloseit so asto avoid non-
compliance?

The Certification Letter isin addition to the one page appendix. Y ou can put it wherever
you want. Well find it (we really do read the proposals).

P-21: Our project management partner isasserting they will hold all reserve associated
with JPL work on the project. What isthe usual practice regarding NASA funding
of project management partners? There have been suggestionsthat NASA should
retain control of thereserve.

Explorer Pl's are responsible for their missions (see Section 3.1 and 3.4.1 of the AO).

PI's and their teams are allowed to propose and use their own management processes,
including where reserves are held, how they are allocated, and how they are released.

The plan for managing reserves will be evaluated as part of the feasibility for mission
implementation (Section 7.2.3). It isup to you and your partner to propose a plan for
reserves. NASA does not hold any additional reserves for Explorer projects beyond those
reserves proposed by the Pl as part of his/her budget proposal (Section 4.4).

P-22: A Pl proposingtothe MIDEX AO hasasked a NASA project to provide some
resdual hardwareto him. The project iswilling to give this hardwar e away because
it hasno usefor it. Presumably thisisa good thing for the MIDEX program,
because it will not haveto pay for theseitems. Wewereintendingtowrite a letter
for the Pl stating that he could have this hardware, so that he could credibly claim
that hedid not need to buy thishardware. Arewe allowed to smply give the



P-23:

P-24:

P-25:

P-26:

hardwareto thisPI, or dowe need to make some formal announcement to all
proposer sthat we would offer the same hardwareto them?

The proposer may be given aletter which says, essentially, that if he/sheis selected, then
the hardware will be given to them, but not before. The letter should come from the
Program Office. A similar letter must be given to any Pl who asks you for such aletter
(see NFS 1872.404€).

It isnot clear if the $250K or $450K for Phase A isNASA OSScost or full cost.
The $250K or $450K for Phase A is cost to the Explorer Program, not full cost.

Wewant to make surethat civil servicelabor cost can be contributed to the effort is
full cost isrequired.

Section 3.5.1 of the AO covers NASA costs which are considered contributed. “If any
NASA costs are to be considered as contributed costs, the contributed item(s) or service
must be separately funded by an effort complimentary to the proposed investigation and
the funding sources must be identified.”

Other AO’s (Discovery, Pluto, etc.) have had explicit language where NIAT related
costs (above and beyond nor mal costs) wereto be described. 1f MIDEX does not
havethislanguagein its AO instructions, isthere any need to discussNIAT or
provide associated cost estimatesin our proposals? Also, have any additional funds
have been set asidefor MIDEX for NIAT related costs?

| am not aware of any AO's, including the Discovery and Pluto AO’s, which had explicit
language where NIAT related costs were to be described.

The MIDEX AO was written and released after the publication of the NIAT report.
NIAT requirements have been built into the SR& QA document which may be found in
the MIDEX Explorer Program Library (Appendix C, document 32). The NIAT report is
also explicitly referred to in the MIDEX Explorer Program Library (document 38). You
must discuss all SR& QA requirements including the NIAT requirements; NIAT
reguirements do not have to be discussed independently from non-NIAT requirements.
The MIDEX Cost Cap includes the costs for meeting NIAT requirements. No additional
funds have been set aside for meeting NIAT requirements; you must meet all
requirements within your proposed mission cost. The costs of meeting NIAT
regquirements do not have to be identified independently of the costs of meeting all
requirements.

Istherea per-year limit of dollar amount spent by the MIDEX office for thefirst
mission (the one whose launch dateis before March 2007)? Should wetry to adjust
our funding profile accor dingly?

For the proposal phase, you should present your optimal funding profile. If it becomes
necessary to place constraints on available funding in a particular fiscal year, then those
constraints will be handled during the Phase A concept studies.



P-27:

P-28:

P-29:

P-30:

In Table B1 (funding information) what is category “ Science” and how would this
be different from data analysisin MO& DA?

Science includes the costs of your science team prior to launch. Y ou may aso include
the costs of your science team after launch in this category. MO& DA costs are post-
launch costs.

A required entry for the Fact Sheet ismission cost. Which mission cost? Cost to
OSS (real year or F02?) or total mission cost (real year or F02?)? Do you want the
budget profileaswell, or just the bottom line?

There are no requirements on how you provide “mission cost” information on the Fact
Sheet. All information isuseful. However, if forced to make a choice because of space
limitations, then atota is more useful than a profile, and FY 02$ is more useful than RY $.
Although “cost to OSS” may be dightly more useful than “total mission cost”, they are
both important numbers for the purpose of succinctly portraying your proposal.

In regardstothe MIDEX AO and the format for budgets, specifically referring to
Table B1 on page B-13 of the AO, thereisno linefor management costs. | would
include the following categories under management:

Project Manager

Electrical Systems M anager

Mechanical Systems M anager

Principle Investigator (Science and Oper ations M anager)

Thermal Systems M anager

Quiality Control
How areweto incorporate these costsin our budgets? It seemsstrangetotry to
break these down by fractional time spent on each instrument or on s/c systems. It
also seemsthat any real budget should spell out management costs -- which is often
forgotten but representsa significant cost (~$4M or moreto the Pl institution).
Should we call out management as a separate item on our Table B1 or will we get
find ourselvesin trouble by thinking out of the box?

Table B1isnot structured like aWork Breakdown Structure (WBYS), it isa higher level of
abstraction for the major aspects of the mission. The costs of management should be
distributed among the major aspects of the mission (science, instrument, etc.) as
appropriate. (See Question P-8.)

What are we supposed to include under thelineitem " Science" on TableB1? Isthis
the theoristson the project prior to launch? Isn't all Data Analysis part of the

" Science'. Typically we assign a scientist part timeto each instrument to supervise,
make design decisions, and test the experiment. Isthisunder the science category?
| currently haveit under the instrument.

Science includes the costs of your science team prior to launch, typically for science
planning. You may aso include the costs of your science team after launch in this
category. Scientists working on specific instruments (or other systems) should be
charged to the devel opment of that system. MO&DA costs are post-launch costs and



P-31:

P-32:

P-33:

P-34:

P-35:

include mission operations. Sometimes the categorization of costsis arbitrary. (See
Question P-27 inthe Q& A.)

The AO indicates 20 pages for science and 20 pages for mission implementation. If
my scienceis 22 pages and 18 pagesfor implementation, is this acceptable?

The only page limits given in the AO (Appendix B, page B-2) are given for individual
sections of the proposal. These page limits apply to each individual section and can not
be exchanged between sections. It is not acceptable to have the science section exceed
the page limit in exchange for the implementation section having fewer pages.

On the MIDEX Budget sheet (B1), therearetwo NASA OSStotals. Thereisarow
for NASA Capped Costsand arow for NASA OSS Cost (which includes phase F).
The Cover sheet requests 4 numbers, thefirst 2 of which arethe RY$ and 2002%$ of
NASA OSS Codt. Takingthisliterally, with the same language used in the budget
sheet, the numbersrequested would include the phase F costs. Do you want the
numberswhich include phase F (NASA OSS Cogt), or the NASA Capped Cost
(without phase F) for the cover sheet?

For the cover sheet, please use the capped, not-Phase F costs. Thisisthe cost of your
baseline, non-enhanced science mission.

Arebridgefundsphase A or B? Thisisfor the cost sheets.
Bridge funds are an advance on Phase B funding. See question MO-9.

We have some concern that normal deliveries by Federal Express may be disrupted
by the additional security mandated by recent deliveries of toxic materials by mail.
In the event delaysin delivery result from such precautions, will this be taken into
account in determining whether or not the sender met the indicated deadlinefor
receipt at the proposal acceptance addr ess?

NASA requiresthat all proposals be received by the revised deadline. The proposal
extension should be sufficient to account for any changesin delivery service times due to
security precautions. Y ou are responsible for assuring that you ship your proposal in
time to be received by NASA before the revised proposal deadline.

If an emergency happens at the time of the proposal deadline which affects the ability of
delivery servicesto meet their expected delivery schedules, NASA will consider at that
time whether any relief from the deadline should be granted.

Theletters of endorsement arefor the partners of the Pl'sinstitution, and the Pl's
institution only needsthe cover page or equivalent to be signed by the Contracting
Officer to showstheir endorsement --- right?

Yes. That signature on the front page commits the proposing institution to the proposal
aswell asto the certifications.



P-36:

| just wanted to get clear the procedurefor the Foreign L etters of endor sement that
aren't due until Nov. 9. Do we just send them to the same address asthe full MIDEX
proposal?

See section 6.3.1 of the AO. It turns out that the address is the same (compare with
Section 6.3.3).

M1SSIONS OF OPPORTUNITY

MO-1: DoesaMission of Opportunity sponsored by a non-US agency haveto respond to

the orbital debrisappendix?

NASA can not require non-US agencies to meet its requirements. However NASA does
expect non-US agencies to meet their own requirements. Y ou should tell us what, if any,
reguirements the sponsoring agency places on orbital debrisfor its own missions.

Y ou should respond to the orbital debris appendix as required. However a possible
response to “whether you anticipate that spacecraft disposal will be required” isthat itis
not required because NPD 8710.3 does not apply to non-US spacecraft.

NASA isinterested in public safety. NASA isinterested in whether amission poses a
risk to health and safety even if it does not violate any regul ations or requirements.

MO-2: In section 5.1 the AO requires*“the proposing investigator to provide evidencein

their proposal that the sponsoring organization intendsto fund the primary host
mission.” A Mission of Opportunity proposal to thisAO, if successful, will result in
a Phase A study. That Phase A study needsto run moreor less concurrently with
the Phase A study of the host mission. Asisthe case with NASA, the sponsoring
organization for the host mission does not commit to fund the entire misson until
they have evaluated the study that results from Phase A. Isthefact that the host
mission has been selected for a Phase A study enough to show the intent to fund the
primary host misson?

It isthe proposing investigator's responsibility to provide evidence in his/her proposal
that the proposed host mission is real and that the opportunity to participate viathe
Mission of Opportunity mechanismisviable. A mission isnot real without funding. The
AOQ requires that the proposer provide evidence that there is a funding source for the
primary host mission.

In the situation described, the evidence could be aletter from the agency which is
considering sponsoring the primary host mission. The letter could indicate that the
primary host mission will be funded subject to the results of the Phase A study (or
whatever the condtraints are). |f the potential host mission is competing for aflight
opportunity, then that should be made clear. It is most helpful to NASA in the MIDEX
decision making process that the evidence provided be as specific as possible about the
circumstances under which the primary host mission would be approved and funded and
about the anticipated timetable for the necessary decisions and commitments to be made.



MO-3: IsaMisson of Opportunity proposal required to identify a minimum misson?
No. Section 4.5 refers only to MIDEX proposals.

MO-4: 1 will be proposing a Misson of Opportunity on a non-OSS host misson. When |
discuss baseline mission and descope options, | am assuming that thiswould apply
only to the NASA-funded portion of theinstrument. Isthat a correct assumption?

The requirement to identify a baseline mission and a minimum science mission (AO
section 4.5) applies only to full MIDEX proposals and not to Mission of Opportunity
proposals. Any discussion of descope options (for instance, to mitigate risk, see AO
Appendix B, section F) should apply only to the NASA-funded portion of the instrument.

MO-5: What isthe selection process/timeline for Missions of Opportunity? DoesaMO go
through the Phase A downselection process, or doesit get selected (pending
confirmation approval) next spring?

The assumption is that the MO goes through the downsel ection process (see Section 7.4.4
of the AO) and may, or may not, be selected for flight at that time. However, under
extraordinary circumstances, NASA has selected a MO for flight without going through
the downsel ection process.

MO-6: I'm working on a Mission of Opportunity proposal for aforeign host misson. The
host agency will be doing instrument selection possibly as early as mid-2002. Does
the Mission of Opportunity selection time line preclude NASA making a decision by
then? When can | expect ayes/no decison?

NASA hopes to make selections for Phase A studiesin April 2002 and has agoal of
making downselections for flight in December 2002 (see Section 1.3 of the AO). If you
require acommitment from NASA by mid-2002, then you may state in your proposa that
adecision isrequired by mid-2002. The need for an early decision will be evaluated, so
your statement should be accompanied by appropriate |etters and other demonstrations of
justification. NASA has the option of selecting a Mission of Opportunity for flight prior
to Phase A. Should you convince NASA that you require acommitment for flight by
mid-2002, and should NASA be unwilling to select your proposal for flight without a
Phase A study, then that would be sufficient reason not to select your proposal.

MO-7: TableB2 of Appendix B contains no section on “ Contributions’ as suggested in the
text of page B-8, last line of page. Should we smply build it in or isit not needed.

You may build it in (modeled on Table B-1).

MO-8: | assumefor what seems obviousreasonsthat “ Concept Study” in Table B-1refers
only to Phase A.

Correct.

MO-9: | am confused about what “Bridge” funding meansfor the mission of opportunity.



Bridge funding is described in Section 7.4.2. 1t means the same for a Mission of
Opportunity asit does for aMIDEX: atwo-month advance on Phase B funding provided
after downselect to those missions selected for flight.

MO-10: Section 3.2.1 of the AO describes general data policiesfor Explorer missions. |
am preparing a Mission of Opportunity proposal for a foreign misson wherethe
data policieswill be determined by the foreign host. 1t ismy current understanding
that thisNASA policy isnot in accord with the foreign host's data policy. How do
you suggest | respond on this point?

NASA understands that the data policies will primarily be defined by the host mission.
Nevertheless, NASA expects that at least the data from your contribution, if not the entire
mission, will be made available to the U.S. scientific community in atimely way (see
Section 5.3 of the AO). Y ou should endeavor to establish data policies with the foreign
host that maximize the science return from the NASA contribution to the mission, if not
the entire mission. In your proposal, you should describe exactly what those data policies
are for both your contribution and the rest of the mission. These data policies are an
explicit evaluation criterion (see Section 7.2.2 of the AO).

MO-11: Weareproposing a balloon mission under the MIDEX AO asa Mission of
Opportunity. In“G. Cost and Cost Estimating M ethodology” Missions of
Opportunity are asked to provide contributed costsin the lower part of table B2.
Thereisno lower part totable B2. Wecan try and adapt table B1 but are
concerned that thisisnot really what iswanted. Can you enlighten us on how we
should proceed?

There are two partsto thisanswer. (1) LDB proposals should use Table B1. Section 5.5
of the AO dates, “In al other regards [except that NASA may or may not select a
mission and the cost cap], the proposal requirements for aLDB Explorer mission
proposal are the same asfor aMIDEX proposal.” (2) Thelower part of Table B2 was
inadvertently left off of the published table. If there are contributionsto anon-LDB
Mission of Opportunity proposal, then you should add appropriate lines to the bottom of
Table B2. You may use Table B1 or the upper part of Table B2 as models.

MO-12: Inreading Section 5.7, it isnot clear that Mission of Opportunity costs must be
reported on a full costs accounting basis. It isnot specifically called out although it
isour plan to prepare estimatesin full cost.

For evaluation and selection purposes, it would be most useful if costs are shown in two
ways. (i) Full cost basis. (ii) Cost to Explorer Program, i.e. excluding civil service and
other contributed costs. See aso question P-24.

MO-13: Can you direct meto a document listing required/proposed deliverablesfor a
Mission of Opportunity, sincethe hardwareisnot delivered to NASA, or

There is no specific list of deliverables for either MIDEX or MO missions. Y ou should
propose appropriate deliverables for your mission based on the requirementsin the
MIDEX AO and the supporting documents in the MIDEX Explorer Program Library.



MO-14: If anon-OSS NASA office contributesto a Mission of Opportunity, doesthe

contribution cap (33% of the OSS cost) apply to actual expendituresor thefull cost
accounting value?

The 33% contribution cap only appliesto MIDEX missions. (Itis mentioned only in
Section 4.3.3. Section 4 of the AO only appliesto MIDEX missions not Missions of
Opportunity.) Thereisno cap on contributions to Missions of Opportunity specified in
the AO (except for LDB missions; see question MO-11).

However Section 3.5.1 does require that full cost accounting be used for NASA civil
servant costs. (Section 3 of the AO appliesto all proposals.) It aso notes that the source
of the non-OSS NASA contribution must be clearly identified. It will be necessary for
the non-OSS NA SA office to endorse the proposed contribution through a L etter of
Endorsement from an appropriate official.

ENHANCED SCIENCE OPTIONS— PHASE F (PF)

PF-1:

PF-2:

PF-3;

| am not clear on Phase F and itsrelation to technical merit and feasibility. The AO
clearly statesthat science enhancementsdo NOT count toward scientific merit, yet it
does count towar ds feasibility. How can extended missionsand GO programs
contribute to feasibility and not science, especially when they “kick in” after the
mission begins?

The first criterion (science merit) is about the science merit of the baseline mission (AO
section 7.2.1). The second criterion (technical merit and feasibility) is about the merits of
the mission proposed to accomplish the proposed science goals (AO section 7.2.2).
Clearly thisincludes choice of instrument, mission design, etc. However the option to
augment the science mission through various science enhancements can also be a
technical merit. If the science peer review considers the science enhancements to offer
real science value beyond the baseline science mission, then that is a strength for the
proposal.

The possibility to augment missionsis not new. The new aspect is that we want to
review science enhancement options up front as part of the total mission evaluation rather
than on an ad hoc basis.

Can Phase F money be spent before launch to preparefor Phase F activities, and if
so, arethereany limits on the amount (or fraction) spent then?

All of therulesfor Phase F are given in section 3.2.2 of the AO. The AO says, “Note that
funding for Phase F activities prior to Phase E should be minimized.” So Phase F money
may be spent before launch to prepare for Phase F activities. Thereisno set limit or
fraction, but your proposal will be evaluated to seeif the pre-launch costs are justified
and minimized.

Isthereany provision to include extra material for the Phase F plan which does not
count toward the page count limit, e.g., a Phase F appendix?



No.

L AUNCH VEHICLES (LV)

LV-1:

LV-2:

LV-3:

LV-4:

LV-5:

LV-6:

Isit possible for missionsto propose to contract directly with L ockheed Martin for
procurement of the Athena? A KSC oversight rolein such a procurement would be
assumed.

Only launch vehicles which are available on aNASA Launch Services contract may be
purchased for MIDEX missions (AO section 4.1.1). It is not possible for missions to
propose to contract directly for launch vehicles. For thisMIDEX round, the Athenais
not available through aNASA Launch Services contract.

Istherearealistic chancethat the Athenalaunch vehicle will be allowed in Phase A?

There are no plansto add additional launch vehiclesto the NASA launch vehicle
contracts between now and the anticipated end of Phase A.

Launch vehicle costsin the MIDEX library aregiven in RY dollarsleading to a total
cost. How should the costs be deinflated to deter mine the FY 02 cost of the launch
vehicle?

Use the inflation rates given in Table B4 to convert between RY costs and FY 02 costs.
Arethereany opportunitiesfor equatorial launches, such asfrom Kourou?

Launches with a Pegasus from Kwajalein are offered under a NASA launch services
contract. Contact Darrell Foster, the point-of-contact identified in the MIDEX
Expendable Launch Vehicle Services | nformation Summary document in the MIDEX
Program Library, for information on potential additional opportunities.

Will KSC turn a contract with a launch services provider to do coupled load
analysesduring Phase A or Phase B, or must the Pl wait for Confirmation?

Y es, coupled load analyses can be arranged by KSC. The cost of the coupled load
analyses must be in the project budget during the appropriate phase of the mission.

Can you define the difference between a primary and secondary shuttle payload?

As stated in Section 3.3.4 of the AO, the Space Shuttle Office determines whether a
payload is a primary or a secondary payload. Although there are rules of thumb based on
mass and volume for determining the status of a payload, the principal criterion is
whether the payload is the reason for a Shuttle launch. Simplistically, if a Shuttle launch
is scheduled for a payload, then that payload is the primary payload. The primary
payload drives the Shuttle mission requirements (launch schedule, orbit, etc.). If a
Shuttle launch has already been scheduled to carry a primary payload, and another
payload is added to take advantage of available resources (e.g. mass, volume) without



LV-T7:

LV-8:

LV-9:

impacting the Shuttle's ability to meet the primary payload's requirements (e.g. the orbit
requirements are compatible), then that payload is a secondary payload.

MIDEX missions may be proposed as either primary or secondary payloads. As stated in
Section 3.3.4 of the AO, proposers must work with the Space Shuttle Office to identify
potentia flight opportunities. For aprimary payload, this means identifying a funded
Shuttle flight in the time period covered by this AO which does not have a primary
payload. For asecondary payload, this means identifying afunded Shuttle flight in the
time period covered by this AO which has a primary payload and has appropriate
resources available to carry the MIDEX mission as a secondary payload.

When the AO was written, it was assumed that any Shuttle launched, free flyer MIDEX
mission would be proposed as a secondary payload. As stated in Section 3.3.4 of the AO,

an investigation classified as a primary payload must demonstrate compliance with the
Space Shuttle Use Policy set forth in 42 U.S.C. 2465a. Also, athough OSS can select a
MIDEX mission for flight, the decision to launch the Shuttle is an Agency decision.
Therefore, aMIDEX mission classified as a primary payload, and selected for flight by
OSS, would still need to be selected as the primary payload for a Shuttle launch by the
Office of Space Flight. Shuttle launches are traditionally reserved for missions which are
larger, more expensive, or more strategic than MIDEX missions. It would be unusual for
a Shuttle launch to be driven by the requirements of a project the size of aMIDEX

project.

Who bearsthelaunch cost of a primary or secondary shuttle payload?

Shuttle launches are funded through the Office of Space Flight. All mission unique costs
must be borne by the MIDEX project (Section 4.3.2 of the AO).

We seek a clarification of Shuttle launch costs, specifically if there are costsand, if
S0, if there are configuration specific break pointsin that launch cost.

Shuttle launches for NASA sponsored payloads are funded through the Office of Space
Flight (OSF). Basic Shuttle launch service costs are not charged to the NASA sponsoring
office (i.e. the Office of Space Science or the MIDEX project). All mission unique costs
must be borne by the MIDEX project. There are not configuration specific break points
in these mission unique costs. For more information, contact the points-of-contact
identified in the MIDEX Space Shuttle Launch Opportunities document in the MIDEX
Program Library.

My proposal isto participatein aforeign mission that will be launched to ISSon the
Space Shuttle; however all transportation, deployment and retrieval arrangements
are being made by the host agency. Do | haveto “identify the potential flight
assignment and provide evidence that the Space Shuttle Office is awar e of the
proposal and will pursue manifesting the investigation, if selected, during the Phase
A concept study” (Section 3.3.4 of the AO)?

No. All ISS dlocations, including those belonging to foreign agencies, come with an
appropriate Space Shuttle allocation for delivering/retrieving a payload to/from that
allocated resource (e.g. attach point). The appropriate Shuttle manifesting is part of the



| SS assembly schedule which includes delivering payloads to attach points and interior
bays. During Phase A, you must show that your devel opment schedule is consistent with
both the foreign agency's development schedule and with the current 1SS assembly
schedule and Shuttle manifest.

LV-10: | aminterested in the possibility of launching from alow latitude site. Since
Pegasus launches from Kwajalein are offered, would a Tauruslaunch from
Kwajalein would be a possibility? | understand that there would be cost and
scheduleimplications, but | suspect that they would be well worth allowing for,
since the science return would be so much greater for our mission.

Unfortunately, there is not areadily available answer to your question. Thisisnot a
capability that we currently have under contract, nor hasit ever been done before.
Technically, it is probably feasible; however, the logistics and non-recurring
engineering/analysis are significant from a cost perspective. Unfortunately, there is no
funding available to authorize Orbital to perform the required feasible study to provide a
realistic cost estimate. | have notified Orbital of the question and | have left it up to them
whether they can/want to study it using their own resources. From phone discussions
with them on the subject, it sounds like they are interested in looking at it; however, |
cannot guarantee the timeliness of the response.

LV-11: Thedocument currently on the Explorerslibrary regarding ELV launch services
cover s launches through December 2006. Thefinal version of the MIDEX AO
gpecifies launch opportunitiesin March of 07 and March 08. Thereappearstobea
need for updated the ELV cost tablesfor the March 07 and 08 launch opportunities.
We areuncertain what to usefor ELV launch service costsin RY$ asrequired for
Table B1 and B3 of the AO. Can you please provide guidance?

A document has been added to the MIDEX Explorer Program Library at
http://explorer.larc.nasa.gov/explorer/mel.html: Updated Delta Il Launch Costs for
March 2007 and March 2008 Launch Dates. This document givesrea year launch costs
for Deltall launch services for a March 2007 and a March 2008 launch date.

It is aso acceptable to estimate launch costs from the previously provided document
MIDEX Expendable Launch Vehicle Services Information Summary, which provides real
year launch costs for a December 2006 launch date. For proposal purposes, it is
acceptable to estimate launch costs by delaying the given profile an appropriate number

of months and inflating the costs.

During Phase A, the ELV Launch services Office at KSC will generate appropriate
individual cost profilesfor the Phase A study missions.

LV-12: Since Pegasuslaunchesfrom Kwajalein are offered, what isthe possibility of a
Tauruslaunch from Kwajalein? What would be the cost and schedule
implications?

Orbital Science Corporation (OSC) has assessed this scenario, and NASA/KSC has
reviewed the assessment of alow-inclination Taurus launch. The estimated cost of this
approach could be as high as $5.5M over-and-above the launch service figures that have



been provided in the AO. Please keep in mind that this estimate is conceptual in nature
and would be the first time for using this approach (i.e., there are still some unknowns

that exist); however, it appears to be technically feasible and the appropriate logistical
aspects have been taken into account by OSC. This option is based on alaunch out of the
Kwajalein Atoll; however, if other low-inclination launch sites become avail able, we may
pursue one of thosg, if it is advantageous to amission. This decision would be
coordinated with the project ahead of time.

OSC has noted that an access tower may be needed for late access to the spacecraft. The
standard Taurus launch service uses a"clean pad" approach with no permanent service
tower, like many other ELV’s. Again, thisis something that has never been done before
on the Taurus program and is conceptua in nature (i.e., there are still some unknowns
that exist); however, experience from other programs has been taken into account in this
estimate. The estimated cost for this capability is $1.25M, which should be considered
additive to the launch service figures provided in the AO and the $5.5M above.

SECONDARY PAYLOADS (SP)

SP-1:

If we can get a secondary mission to fly with us, we can afford (both mass and
budget) to fly a significantly enhanced science mission. Can we propose a baseline
mission and describe the enhanced mission as an option to be studied during Phase
A?

Y ou may propose this. However the scientific merit will be evaluated only for the
baseline mission and not for any enhancements (AO section 7.2.1). The baseline mission
will also be evaluated for mission feasibility (AO section 7.2.3). Y ou must choose
carefully which mission is your baseline.

. If weopt for the enhanced mission, then we can accommodate a secondary payload.

We also require funding from the secondary payload to stay within the cost cap.
Should we identify a secondary payload or does NASA/OSS want to take advantage
of thislaunch opportunity?

Y ou may propose it either way. Dependence on a secondary payload contributes to risk;
one obvious risk isthat they may not be ready in time and you might suffer launch
delays. Another isthe technical risk of accommodating a secondary payload. If you
propose that OSS identify the secondary payload, then your feasibility evaluation will
also include an assessment of the risk that a payload with adequate funding and an
appropriate schedule will be identified. In either case, your feasibility evaluation will
include an assessment of the technical, schedule, and cost risk to your mission that is
associated with the secondary payload (either identified or not). In either case, if your
investigation is selected for a Phase A study, you must provide evidence as part of the
concept study report that the secondary payload has agreed to support your proposed
launch date (AO section 4.1.1). It issuggested that you address these risksin your
proposal in the same manner that a Shuttle proposal addresses the risks of externally
caused launch delays (AO Appendix B, section F).

SP-3: Does NASA/OSS want to take advantage of thisopportunity?



There is no evaluation or selection criterion which awards strengths to a mission for
offering additional launch capability to a secondary payload. The primary evaluation and
selection criterion is the scientific and technical merit of the proposed MIDEX mission.
The selecting official can take advantage of al programmatic considerations when
making the selection. The overriding consideration for selection will be to maximize
scientific return within the avail able budget.

It is part of the philosophy of Pl class mission programs like Explorer and Discovery that
the proposer make decisions of this kind and submit his/her best option to NASA for
evaluation.

. If I had an opportunity to partner with a non-Explorer program within OSS, do the

resour ces contributed (e.g., a shared launch) by thisother program count toward
the cost cap?

Yes. Contributions from within OSS count toward the cost cap even if they are not from
the Explorer program. However a shared launch does not have to be considered a
contribution. If both projects pay for their own portion of the launch costs, then no
contribution is involved.

SP-4A: How about a shar ed spacecr aft?

SP-5:

Cost sharing a spacecraft with an independent project is no different (from arules point
of view) from cost sharing alaunch vehicle with an independent project. In both cases,
the two projects pay their share of the costs. The costs of the non-MIDEX project are
NOT considered a contribution to the budget of the MIDEX project.

What about the option of flying instruments as piggy-back payloadson a
commercial satellite? Hasthis approach been considered in the past?

REVISED ANSWER (16-Aug-01)

Yes. The UNEX mission CHIPS was proposed and accepted to fly piggy-back on a
commercial satellite. Thisis permitted. If the proposal meets the cost cap and other AO
requirements, it can be proposed as a Mission of Opportunity.

INTERNATIONAL SPACE STATION (1S

1S-0:

1S-1:

Specific questions regar ding fields-of-view for attached payloads on the | SS should
be emailed to Betsy Park at bpar k@pop400.gsfc.nasa.gov. Each question will be
answered on a best effort basisastime permits. Extremely detailed questions
requiring substantial amounts of computer run time may not be answered in the
proposal timeframe. The goal of the | SS Research Program Officeisto provide an
equitable level of serviceto all proposers.

Arethere EXPRESS pallets planned with a nadir view? Arethesereserved for the
Office of Earth Science (OES)?



1S-2:

1S-3:

|1S-4:

|S-5:

|S-6:

There are two planned nadir pallets. OES has severa placeholder allocations on the nadir
pallets, but OSS does not at the present time. However, if OSSisinterested in an
allocation on a nadir pallet, the OSS/OES Office for Space Station Ultilization can work

to arrange that.

If NADIR side EXPRESS pallets will exist, would such pallets be availablein the
MIDEX timeframe, 2005-2006?

Thefirst pallet to be launched will be one of the nadir pallets. Current indicationsin ISS
planning would support a 2005 launch for the first pallet. It isnot clear yet if the second
nadir pallet would launch later than 2006. Reference Section 5.1 of the MIDEX AO for
regquirements on Missions Of Opportunity launch dates.

Can single experiment locations on a hadir viewing EXPRESS be made available to
MIDEX mission of opportunity proposals?

If OSS chooses to select a nadir viewing payload, allocation arrangements could be made
to accommodeate that payload. It might come to an issue of flying on the first or second
nadir pallet, however.

How else might accessto such a nadir view be accomplished?

The Japanese Experiment Module Exposed Facility (JEM-EF) also offers nadir views to
attached payloads. Most of these sites have ssimultaneous zenith and nadir viewing.
Reference the ISS document in the AO library for details on JEM-EF accommodations.
OSS currently has allocations on the JEM-EF as well.

In the I SS Resear ch Opportunities Document located in the MIDEX Library, there
ismention of an | SS data recorder capability for periods of signal loss. | cannot find
any details concer ning what those capabilitiesfor signal (data) recording will be. Is
there additional information available?

The High Rate Communications Outage Recorder (HCOR) is supposed to be installed
prior to the launch of the NASDA JEM. It will have a capacity of 220 Ghits. It can
accept data at rates up to 95 Mbps. Playback can also be up to 95 Mbps, however, the
gpace to ground link is currently limited to about 45 Mbps. The HCOR useis scheduled
and is shared by all users. Note that this means that it does not protect against data loss
from unscheduled loss of communication.

Note that this data recorder is not sufficient nor isit intended for data recording between
downlink opportunities. The paper “Onboard Data Systems Physical and Operational
Capabilities” contains additional information and will be place on the | SS Research
Program Office website at http://rpo-iss.gsfc.nasa.gov/.

Wewould liketo propose a | SS payload that needs the capabilities of the full truss
sgteon station. The budget would likely be within the Mission of Opportunity (M O)
guiddines. However the AO does not include the full truss site option for an MO.
The question iswhether the full truss site option can be used for an MO project?



IS-7:

|S-8:

1S-9:

1S-10:

1S-11:

|S-12:

The MIDEX AO has been amended to allow MO investigations to be proposed for the
full truss site. Please see the amended MIDEX AO for the exact requirements.

Can | provideafreeflyer that would keep station with the I SS 2-5 km away and
therefore usethe ISSfor itsprimary communications link?

No. Thisopportunity is not offered inthisMIDEX AO. The MIDEX team is not aware
that the 1SS plans to develop this capability in the future. However should the ISS
develop this capability in the future, OSS will consider soliciting proposalsin afuture
AO which take advantage of that capability.

Will you conduct the scientific review of ISSM O proposalsindependently of
programmatic decisions about the I SS schedule?

Yes. The science peer review will consider whether the proposed mission offers good
science and whether the ISS is the appropriate place for the mission. The science peer
review will not consider the ISS assembly schedule.

When will thel SS Attached Payload Support and | nterface Module Accommodation
Specification document (mentioned in the MIDEX | SS Attached Payloads Support
Opportunities document) be available?

Asof August 10, the document is expected to be available by August 17.

Towhom should questionsregarding the PSIM be addressed? Will all such
guestions and answer s be posted?

Questions should be addressed to Ruth Carter, the point-of-contact identified in the
MIDEX ISS Attached Payloads Support Opportunities document in the MIDEX Program
Library. Only questions of a programmatic or policy nature will be posted. Questions
concerning the technical implementation of your mission concept will be kept
confidential and treated as proprietary information.

Dothe PSIM GFE servicesinclude instrument software V&V aspart of the total
flight system verification and validation?

No. Instrument specific activities, including software V&V, are not included in the GFE
services and must be included elsewhere in the proposed cost.

Why doesthe PSIM have a flat top envelopeinstead of a domed one that conforms
to the Shuttle cargo bay? Arewe allowed to provide our own PSIM with a possibly
larger envelope?

The PSIM is offered as GFE only in the configuration described in the MIDEX ISS
Attached Payloads Support Opportunities document in the MIDEX Program Library. It
may not be customized beyond any options discussed in that document. If the PSIM does
not meet your needs, you should propose your own carrier and attach structure for your

| SS attached payload.



1S-13:

1S-14:

|1S-15:

|S-16:

1S-17:

1S-18:

Do we need to provide any costing information for the communication system (i.e.
SOMO) or dowejust includethe TREK WS cost as the whole communications
costs?

Y our costs for the communication system includes, but may not be limited to, 1) the
TREK workstation (including the hardware it's hosted on), 2) the facility you houseit in,
if necessary, and 3) your connection costs to MSFC via dedicated line, internet, etc. You
do not cost the I SS system between MSFC and the ISS vehicle.

What GFE must we account for in the cost for an I SStrusssite (e.g. PSIM) and
wher e do wefind the costs?

The costs for the GFE option for the ISS truss site are contained inthe MIDEX |SS
Attached Payloads Support Opportunities document in the Explorer Program Library for
this AO. Use of this GFE is optional and up to the proposer's discretion. GFE hardware
provided by the ISS Program includes the Berthing Cue System (BCYS), its associated
harnessing, and the BCS required Power Video Grapple Fixture (PVGF), and is provided
by NASA a no cost to your mission.

I sthe shuttle launch and standard K SC payload processing consider ed free?

Reference Section 4.3.2 of the MIDEX AO for full truss payload launch costs and
Section 5.7 and the I SS Resear ch Opportunities document in the Explorer Program
Library for Missions of Opportunity. The shuttle launch and standard KSC payload
processing are not charged to your mission. You are responsible for any mission unique
and integration costs.

Do we need to addressthereturn flight toreturn the pallet?

If you are referring to the EXPRESS pallet, it will not be returned. Individual payloads
will be removed and returned on ISS Program provided carriers. Regardless of the
payload site, the return of the payload must be addressed and support must be provided
for retrieval. The PI’s MO& DA budget must include the support costs necessary for the
PI and higher team to perform the retrieval activities such as:. flight and ground safety
reassessments and delta reviews, ground handling of the hardware upon return,
developing any new procedures, and deintegration and return of any ISS carrier hardware
or other government-owned hardware to a government-designated facility. Thereisno
charge to the PI for transportation of the payload back to Earth on the STS.

What type of mission lifetimes should we design for using thetruss site?

Payloads should design their lifetime to meet their science requirements. Thereisno
specified maximum time allowed on ISS sites. Actua life on orbit will be determined by
OSS and will depend on the amount of time required to obtain the proposed science data
and the priority of other missions waiting for flight.

| sthere any information about the | SS thermal environment other than the fluxes
and beta angles given in 57003?



1S-19:

|S-20:

|S-21:

|1S-22

Boeing has given us the extraneous IR inputs that apply to the ram and wake faces of the
S-3site. Also, we have generated athermal model of the ISS - reduced from an early all-
up model. Note, al Beta angles are possible. For further information, contact Bob Eby at
301-902-4080 or reby@Swal es.com.

What isthe power allocation for the I SStrusssite that we should design for?

Our best guidance at this point isto assume no more than 2kW for atotal maximum
power alocation. We cannot guarantee this allocation as the predicted resource situation
on the ISSis till fluid.

In Section 5.4 of the AO it states, “Payloads for the Columbus External Payload
Facility (EPF) and nonstandar d payloads ar e not being solicited through thisAO.”
We are proposing participation in an ESA mission that will attach a payload to this
external payload facility. Since we are not proposing the payload, | presumethis
statement does not exclude our proposal. Isthiscorrect?

OSS does not currently have alocations on the EPF. A proposal where you partner with
an organization that does have an allocation on the EPF, and you propose to use their
alocation with their permission, is permitted. A proposal of this type would be a
traditional Mission of Opportunity (where you are proposing for OSS participation in a
non-OSS mission) governed by Section 5.1 of the AO, rather than an 1SS Mission of
Opportunity (where you are proposing to fly a small, OSS-sponsored payload using an
OSS dllocation on the ISS) governed by Section 5.4 of the AO.

What isthe expected cost of the grapplefixture and FRAM for JEM-EF payloads?

The interface hardware required for a JEM-EF payload is a modified FRAM (specific
design for the JEM-EF), a Payload Interface Unit (PIU), and a Flight Releasable Grapple
Fixture (FRGF) for interfacing to the JEM arm. The modified FRAM and PIU will be
provided by the ISS Program to payloads with the expectation of returning the hardware
to the Program post-flight. The FRGF is not completely decided at this point, but JSC
has high expectations that it will also be provided under the same provisions. The cost of
an FRGF is $60K. Assoon aswe have a clear decision on the FRGF, we'll update this
answer.

Could you providerough (+/- 1-2 meters) estimates of separation from the center of
the JEM-EF platform to the nearest point on an ISS solar array and the main truss
gimbal for the solar arrays?
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Can you clarify the launch opportunitiesfor JEM-EF attached payloadswhich
should be used for planning or provide a point of contact for such information?
Specifically, it lookslike the current first opportunity isno earlier than June 2005.
Isthiscorrect? Istherea schedulefor additional opportunitiesto completethe
population of the JEM-EF which still meet the September 2007 requirement?

The AO, Section 5.4, states that the first JEM-EF payload opportunities are in 2005-2006.
The date currently being looked at is roughly September of 2005. Due to the current state
of the ISS Program, however, we DO NOT have a baselined assembly sequence for this
timeframe and do not anticipate getting one this calendar year. Thereis not a schedule
for additiona opportunities at thistime. That will be worked in the upcoming months.

Isinformation available on the interface requirementsfor the Universal Logistics
Carrier and how might it be obtained?

The design of the ULC istied to the design of the Express Pallets which has not been
finalized with Brazil, the provider. Our best advice at thistime isto assumethe ULC
interfaces will be the same as the Express Pallet, except that you will only get power for
heaters and not command or telemetry. This heater power will be 28 V contingency
power while in the shuttle, then 120 V contingency power while on orbit until you are
transferred to the JEM-EF. There will be periods of no power during transations.

There was a specification document for the ULC (dated draft, 8/13/99), but it isnot up to
date with the latest specification changes to the Express Pallets. There has not been an
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|S-26:

update yet to the ULC Spec doc. Therefore, assume the spec for the Express Pallets
defines the interfaces for the ULC. The latest version of this document, (SSP 52000-
IDD-EPP, June 5, 2001, Working Draft #4, Express Pallet Payloads Interface Definition
Document), has just been placed on our GSFC RPO Website (http://rpo-
iss.gsfc.nasa.gov/).

The Express Pallet allowsfor a smaller geometry payload than the JEM-EF (the
JEM-EF allows a 1.85m length). Will the ULC be able to accommodate a full size
JEM-EF payload, or will the payload size be limited to Express dimensionsduring
launch and transfer?

The ISS program plansto have a carrier capable of carrying a normal (500 kg) JEM-EF
payload to the ISS. The current design plan isfor the ISS Program to develop a specialy
modified FRAM that the payload developer will integrate into the allowed JEM-EF
payload envelope. The combined unit will then mount to the developed carrier. At this
time, the ISS Program expects that this carrier will be a ULC that is derivative of an
EXPRESS Pallet. Assuch, current payload devel opers should assume a EXPRESS Pallet
type launch and landing loads environment. It appears that the ULC will accommodate 2
full size JEM-EF payloads with no additional limitations on their size.

Isthe Flight Releasable Attach M echanism (FRAM) mentioned in the resear ch
opportunitiesdocument the" grapplefixture"? Hasthe status of the FRAM with
respect to cost to the payload developer been resolved?

The term grapple fixture does not refer to aFRAM. Grapple fixtures are specific
interface hardware used by the various robotic arms for moving avariety of hardware on
orbit. The FRAM does contain a specific fixture that is used by the Station robotic arm
with the Specia Purpose Dexterous Manipulator (SPDM) to handle payloads. EXPRESS
Pallet payl oads on an adapter plate with a FRAM will not require any additional grapple
fixtures.

Full truss payloads will require a Power Video Grapple Fixture (PV GF) for interfacing to
the station arm and providing power to and video from the berthing cue system. The

PV GF is provided by the ISS Program for full truss payloads. These payloads may also
require an additional grapple fixture for the shuttle arm, depending on their transfer
scenario from the shuttle to the truss and back. The shuttle grapple fixture is not

provided by the ISS Program.

JEM-EF payloads will require a Flight Releasable Grapple Fixture (FRGF) for
interfacing to the JEM arm. It has not been completely decided at this point if the FRGF
will be provided by the ISS Program, but JSC has high expectationsthat it will be. The
cost of an FRGF is approximately $60K. As soon aswe have a clear decision on the
FRGF, well update this answer.

The FRAM for Pallet payloads and modified FRAM for JEM-EF payloads will be
provided to payloads by the ISS Program. The FRAM hardware and Program provided
grapple fixtures must be returned to the 1SS Program post-flight.
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Doesthe FRAM as envisioned provide the physical structure and attachment points
for the FRGF and the PIU?

The FRAM has the fixtures used by the SPDM (fine arm essentially) of the Station arm.
The FRAM's |ocation on the payload is under discussion, but it looks like it's going to
have to go on the side - starboard or port - of the payload and fit inside of the payload
volume. A modified FRAM is being devel oped for JEM-EF payloadsto fit within this
volume. The PIU must be on the ram or wake end (depending on which side of the JEM-
EF the payload is placed) to interface between the payload and the JEM-EF. It does not
interface with the FRAM. The FRGF must be on the zenith side of the payload at a
specific location closest to the JEM-EF in order for the JEM arm to be able to dock the
payload. The FRGF does not directly interface with the FRAM or the PIU.

Specific locations can be found in the Introductory Guidebook for JEM-EF Potential

Users and the JEM Payload Accommodations Handbook, both of which can be found

under JEM-EF documentation on the RPO website at
http://rpo-iss.gsfc.nasa.gov/documentation.

A review of NASDA web sitesidentifiesa Kibo Attached Payload BUS (APBUS)
that appearsto provide a structural framework for JEM-EF attached payloads.
Will this system be compatible with the NASA provided FRAM and ULC? Isthere
a point of contact for moreinformation about the APBUS?

Detailed information about the APBUS is provided in Appendix A of the Introductory
Guidebook for JEM-EF Potential Users located under JEM-EF documentation on the
RPO website at http://rpo-iss.gsfc.nasa.gov/documentation/. The APBUS is an optiond
payload shell designed by NASDA to carry experiments and provide the mechanical and
avionicsinterface to the JEM-EF. Betsy Park is checking into the current status of the
APBUS to see what NASDA's current plans are. The APBUS is intended to interface
with the NASDA carrier, ELM-ES, which launches on the NASDA launch vehicle, the
HTV. In order for the payload to return, however, it must be compatible the shuttle and
hence with the FRAM and ULC. Betsy Park is checking on the compatibility status as
well. Betsy Park isthe POC for ISS Payloads; see the MIDEX Explorer Program Library
for contact information.

INTERNATIONAL PARTICIPATION (I P)

IP-1:

| need a clarification of the term “no-exchange-of-funds’. Can aforeign partner
contributedollarstoa USPI? It would appear to be OK accordingtothefirst
sentence of section 3.5.2. The Pl would use this money to purchase US made
hardwarefor the misson.

REVISED ANSWER (16-August-01)

The AO does not disalow the contribution of dollarsto aUSPI. A cost sharing contract
could be established between NASA and the Pl ingtitution. The no-exchange-of-funds
clause means that this contribution would be external to any international agreement that
NASA might establish with the foreign partner. However aforeign partner may purchase
US made hardware directly and contribute the hardware to the mission.



IP-1A: Can aforeign partner purchase hardwar e produced by the PI'semployer and
then provideit to the Pl asa contribution?

REVISED ANSWER (16-August-01)
Yes.

IP-2: Theinstructionsfor dealing with the export laws and regulations (Section 3.6 in the
MIDEX AQO) arevery complex. We have a non-US Co-1 who issmply going to
participate asa Collaborator, without providing any hardware. The collaborator
would be supported by his home ingtitution/country and would work with us
strongly in data analysis and inter pretation. What do we need to do? Can you
provide uswith boiler plate language?

Congress has placed spacecraft and space instrumentation on the list of “defense articles”
and therefore made it necessary to obtain either alicense from the State Department or an
exemption from the license from NASA to discuss certain aspects of your mission. This
isamatter of law, and you are subject to crimina penaltiesif you break this law.
Generally, NASA can only grant exemptions for contractors (so we can grant an
exemption when you have a Phase A contract, but we can not grant an exemption when
you are writing your proposal), and the process of granting the exemption takes months
due to the requirement for an agreement before an exemption isused. Exemptions are
granted by establishing a Letter of Agreement or Memorandum of Understanding with a
foreign ingtitution, space agency, or government.

Therefore,

- You are on your own when you are writing your proposal.

- You aredigible for an exemption during Phase A, but | can not guarantee that NASA
can get the exemption in place before Phase A ends.

Here iswhat you need to do.

- Determine whether you are going to “export” any “technical data” about “defense
articles” and therefore fall under ITAR. The best way to do thisis (i) ask your
university lawyers and (ii) ask your prime contractor whether they are willing to have
the collaborator in the room when they discuss spacecraft subsystems. If they are not
willing, and you want the collaborator in the room, then you need to worry about
ITAR.

- If dl the collaborator is going to do is to analyze public science data, then generaly
you have no problem. If heis going to participate in designing and/or building the
hardware, then you should investigate the Situation carefully. Transfers of
design/devel opment technical data are generally subject to a license requirement.

- Inyour Draft International Participation Plan, outline how you will deal with the
situation. Show that either (i) you will not export controlled data to the collaborator,
(ii) you have a license to export controlled data to the collaborator (your university
can get its own license from the State Department), or (iii) you will wait until NASA
puts a LOA in place to export controlled data to the collaborator and you tell us what
date you must have the LOA by or you can't execute the mission (that way we can
consider the added risk to your schedule).

- Inthe proposal, describe the role that international partners have in the project.
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IP-4A:

- Section 3.6.4 of the AO addresses requirements for the Phase A study not the
proposal.

If you are selected for Phase A, | will provide aboilerplate LOA for you to fill in. | don't
believe that | can provide you with “boilerplate” proposal language for dealing with your
international partners anymore than | can provide you with a boilerplate E/PO program.

Whereistheline separating “NASA is precluded from purchasing non-U.S. launch
vehicles, nor may NASA funds provided to a mission team be used to purchase a
launch vehiclefrom a non-U.S. source” and “direct purchase of supplies and/or
services... from non-US sourcesis permitted” (MIDEX AO section 3.6.1)? Can a
non-US provider of alaunch vehicle be paid for support services at the launch
complex?

The domestic sources requirement (foreign sources prohibition) in MIDEX AO section
3.6.1isnot just national space policy but is statutory.

Except as otherwise provided in this section, the Federal Government shall
acquire space transportation services from United States commercia providers
whenever such services are required in the course of its activities. (42 U.S.C.
14731)

The statute isin terms of “space transportation services’ which are also defined.

The term “ space transportation services’ means the preparation of a space
trangportation vehicle and its payloads for transportation to, from, or within outer
space, or in suborbital trgjectory, and the conduct of transporting a payload to,
from, or within outer space, or in suborbital trgectory. The term “space
transportation vehicle” means any vehicle constructed for the purpose of
operating in, or transporting a payload to, from, or within, outer space, or in
suborbital trajectory, and includes any component of such vehicle not specifically
designed or adapted for a payload. (42 U.S.C. 14701)

So neither NASA nor the Pl (using NASA funds) can contract with aforeign source for
integration and other ground-based services deemed ancillary to flight, nor for standard
components such as adapters.

Do all the USinstitutionsinvolved in the project need to get thelicense or just the PI
ingtitution?

A licenseis granted by the State Department to the PI institution. NASA would not be
involved in the license procedure. Other institutions involved in the project can be
included on the same license. Please check with your institutional lawyers.

If I understand question 1 P-2 correctly we do not need to have a L OA for the
proposal.

That isincorrect. You may or may not need alicense for the proposal. NASA can not
provide you with a LOA for the proposal. Whether you need a license depends on what



you will be doing during the proposal period. Please check with your institutional
lawyers.

IP-5: For aforeign partner’shardware delivery commitment, what level of letter do we
need for the proposal? Do we need some endor sement from their funding agency or
istheinstitutional head level sufficient?

See Section 3.6.3 of the AO and Section I-1 of Appendix B. “If government support is
required, then a government endorsement is also needed.” “Letters of endorsement must
provide evidence that the institution and/or government officials are aware and
supportive of the proposed investigation and will pursue funding for the investigation if
selected by NASA. They must be signed by ingtitutional and/or government officials
authorized to commit their organizations to participation in the proposed investigation.”

IP-6: Must letters of commitment from foreign agencies say that resour ces and funding
have been allocated to this project, or isit adequatethat the agency indicates
support and statesthat funding will be evaluated if the project is selected by NASA?

Section 3.6.3 of the AO says, “The letter of endorsement must provide evidence that the
non-U.S. institution and/or government officials are aware and supportive of the
proposed investigation and will pursue funding for the investigation if selected by
NASA.”

IP-7: Therehave been recent rumblingsin the news about troubles getting an agreement
in place between NASA and our foreign partner. Should thisand associated
matter s be of concern to us?

Y our plan for international cooperation will be evaluated along with the rest of your
proposal. Any concerns with your plan for international cooperation, including concerns
about specific international partners, will be taken into account by the Selecting Official
as a programmatic consideration (see Section 7.3 of the AO).

IP-8: Arelettersof endorsement required from all non-U.S. Co-1s, even if they will receive
some funds from the MO& DA budget during the lifetime of the mission.

L etters of endorsement are required for all non-U.S. participants (Section 3.6.3 of the
AO). However non-U.S. Co-I's may not receive NASA funding, even during the

MO& DA phase of the mission, because all foreign participation is on a no-exchange-of-
funds basis (Section 3.6.1 of the AO). The letter of endorsement should be from whoever
is providing the funding for the non-U.S. Co-1 (Section 3.6.3 of the AO).

BALLOONS (BL)

BL-0: Two new documents concer ning Long Duration Balloon opportunities have been
added to theMIDEX Explorer Program Library. TheseareLong Duration Balloon
Update I nformation Supplement (which reportsa cost increase for Russia
overflights) and Long Duration Balloon Options for I ncorporation of NASA TDRSS
High Gain Antenna and Supporting Subsystems.



BL-1:

BL-2:

BL-3:

BL-4:

BL-5:

Wher e and when do we obtain costs and capabilitiesfor balloon services?

Costs and capabilities for balloon services may be found in the MIDEX Long Duration
Balloon Opportunities document in the MIDEX Program Library. These costs will be
updated by August 24 based on recent changes in the balloon program.

Will there be a separate or additional evaluation panelsor processesfor balloon
proposals?

No. Balloon proposals will be evaluated on their own merits in the same science and
TMC panels as other MIDEX, ISS, and MO proposals. Both panelswill be
supplemented, as needed, with specialists on balloon payloads and missions.

Arethereany SR& QA requirementsfor balloon proposals? Where can we find
them?

Y es, there are SR& QA requirements for balloon proposals. These requirements may be
found in the MIDEX Safety, Reliability, and Quality Assurance Requirements document
on the MIDEX Program Library.

Sinceit isrecommended that the MIDEX user plan to fund the construction of a
new SIP tailored to hisrequirements, can a single SIP design support both
Fairbanksand McMurdo LDB flights? If so, what would beits properties and cost?

A single SIP can support both Fairbanks and McMurdo. However, the two
configurations as defined in the MIDEX “Long Duration Balloon Opportunities’
document would remain unchanged. Antarcticawould require TDRSSHF and Fairbanks
would require TDRSSINMARSAT. To achievethis, an INMARSAT and HF
communications system could be swapped out for each other depending upon the launch
location. There would be no difference in the other “properties’ to achieve this
capability. The SIP configuration for both INMARSAT and HF areidentical. Swapping
out the INMARSAT and HF transceivers along with afew cablesis al that isinvolved
with configuring for either of these two launch sites. The INMARSAT and HF
communications systems costs are about the same. |If the science user wishes to procure a
single SIP, an additional $10K will support the option of flying the same SIP from either
Fairbanks or McMurdo.

Can you tell meif thelighter weight NiMH batteries have been qualified for LDB
balloon flights?

| assume your question iswith regard to using NiMH for “science” power. Inwhich
case, you have the option of using them or any other type power system of your choosing
that you have demonstrated as qualified in accordance with MIDEX requirements. They
are not qualified at this time for powering the SIP or other NSBF provided support
systems. NiMH appear very attractive based upon their specifications. ULDB has been
testing with NiMH but they are not qualified for our support systems per se, because the
issue of having a qualified charge controller has not been resolved.
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BL-7:

BL-8:

BL-9:

Since we want to propose a project with several balloon flights from Antarctica, we
would like to know, if we haveto go through an extensive pre-deployment at
Palestine each year, or would it bereduced (or isobsolete) for the second and third
time. And, how much time should we schedulefor it.

Every LDB flight requires pre-deployment integration with NSBF support systems at the
NSBF prior to shipment. Even though payloads may have integrated and flown on
previous LDB flights, integration at Palestine is still essential to insure that compatibility
issues between science and NSBF support systems have been thoroughly addressed.
LDB support systems are much more complicated than what users may have experienced
with conventional NSBF line-of-sight support systems, which are normally integrated
with science payloads at the launch site. Normally, with first time user’sitis
recommended that three to four weeks be scheduled at Palestine for integration. This
assumes that the science payload arrives with al science to NSBF interfaces defined and
in place. Normally, integration with payloads that have previously flown on LDB
missions can be accomplished in two weeks time (barring any changes since the previous
flight.) The above estimates do not account for how much time the science user must
spend uncrating, assembling and making ready the instrument for full-up integration
testing. Nor doesit include time required for disassembly and re-crating of equipment
following the pre-deployment integration and testing.

Since we will send our own support peopleto McMurdo, we haveto estimate the
travel costs. From another project, we know that NSF might cover some of the
expenses. Can you tell uswhat might be covered by NSF (Doesthe NSBF have any
agreement with NSF or so) and how much travel cost we have to assume per
person? In any case, isthereacontact person at NSF to get moreinformation?

The agreement with NSF is contained in a Memorandum Of Understanding with NASA.
NSF only covers personnel travel costs from Christchurch to McMurdo and return from
McMurdo back to Christchurch. NSF provides room and board and meals while in
McMurdo. NSF point of contact for NASA LDB missions launched from McMurdo,
Antarcticais Mr. Brian Stone. Brian can be contacted at bstone@nsf.gov.

In the LDB Opportunitiesdocument it is said that “the NSF hasto approve each
specific science mission and they also levy certain requirements on all groups
supported by them.” Could you please provide us with mor e details about these
requirements.

NSF isa sponsoring partner with NASA, for al LDB missions launched from McMurdo,
Antarctica. Science users should contact Mr. Brian Stone to determine any specific
requirements that NSF may have regarding future mission planning that involves LDB
launches from McMurdo. Because NSF provides agreat deal of mission and operations
support with air transport, payload recovery, and launch site support, users should discuss
their unique requirements with NSF to insure they have NSF support for their mission

and to insure that unigue mission support requirements are being accounted for.

What are the modes of transportation and thetime durationsfor the transport of
LDB + hardware from Palestine, Texasto McMurdo, Antar ctica and back?



Shipment to Antarcticais performed after the integration at NSBF in Palestine, Texasis
completed, and after the Mission Readiness Review has approved continuance of the
mission. Science Equipment and NSBF LDB support systems are combined onto a
shipment by truck from Palestine to Port Hueneme, California around the 28" of August
each year, for Antarctica campaigns that are being conducted the following November —
January season. NASA/NSBF covers the arrangements and cost for shipping from
Palestine to Port Hueneme. Scientists only have to provide weather tight containers and
perform their own packing of equipment following integration at Palestine.

Nationa Science Foundation (NSF) provides sea shipment from Port Hueneme to
Christchurch, New Zealand. From Christchurch, NSF takes care of moving equipment
into McMurdo by air transport. The exact delivery date to McMurdo is contingent upon
user’s requests as well as the broader NSF support requirements. But typically, users can
expect their equipment to bein McMurdo by the first to middle part of November. All
users must coordinate with NSF concerning the specifics of their logistics and schedule.

Equipment that cannot be shipped by air must be delivered to Port Huenemein

November one year prior to it'susein McMurdo. NSF arranges for sea shipment directly
to McMurdo where it is off-loaded in January to await use the following Austral summer
season. Thisisthe method used by NSBF to move large gaseous helium tanks to
McMurdo for use during the next campaign.

At the conclusion of each campaign, retrograde equipment is shipped by seaor by air
from McMurdo, by way of Christchurch, and then arrives at Port Hueneme typically
around mid-March. From there, each user must arrange for delivery of shipmentsto their
home institutions, which usually is completed the first part of April.

Users should consult with NSF concerning pallet size and weight limitations that can be
accommodated by air transport from Christchurch to McMurdo. NSBF has found that
modified sea containers work very well for all modes of transportation to/from
McMurdo. These containers should have outside dimensions no larger than 96 inches
(height) X 96 inches (width) X 86 inches (length). These containersfit onto asingle Air
Force pallet (88 inches X 108 inches) and should not exceed 6500 pounds (2948 K Q).
However, aweight penalty isincurred because these containers weight about 3000
pounds empty. But they provide superior protection from the elements and mitigate risks
in handling. These should be used only for the most sensitive and perishable of
equipment. Bulk items (i.e. large gondola frames, etc.) that are more robust should be
shipped on pallets that can be merged onto one or two Air Force Pallets. Again, consult
with NSF as they can best assist with defining shipment packaging, methods, and
constraints. Before contacting NSF, please refer to additional Antarctica shipping and
logisticsinformation available at http://www.polar.org/usapserv/ato/index.htm.

BL-10: Isthereturned LDB + hardware sent directly back to Palestine, Texasor directly
to the experimenter'sfacility?

Science representatives at McMurdo can repack all return equipment with home
institution address |abels so that it gets returned directly to the science user without going
to Palestine.



BL-11: At what point (i.e. location) isthe experimenter responsible for having hisLDB +
hardwar e transported to hisrefurbishment facility?

See above.

BL-12: If an LDB payload was successfully launched on 1 December and fully recovered at
McMurdo by 15 December, how “quickly” could the payload bereturned to the
point wher e the experimenter assumesresponsibility for further transport to his
facility? Also, whereisthat point (location) of transfer of responsibility?

Normally, equipment is shipped from McMurdo back to Christchurch by sea, sometime
in February. From there, it is on-forwarded to Port Hueneme (to arrive mid-March)
regardless of “when” the equipment can be relinquished by the user in McMurdo. Thisis
because most flights returning from McMurdo to Christchurch are required to ferry
passengers, leaving low priority or little space available for retrograde of equipment.
However, arrangements can be made with NSF for priority air shipment of small articles,
for example data archived on hard disk drives that require quick access for post mission
analysis. Port Hueneme is the point in the U.S. where experimenters normally must
assume responsibility for on forwarding of equipment to their home ingtitutions.

BL-13: With regard tothe above, isthis point (location) after the clearing of US customs?

Once equipment comes through Port Hueneme, it has dready cleared U.S. Customs.
Refer to the information located within the USAP Participant Guide available from
http://www.polar.org/pguide00_02/index.htm for additional information regarding the
NSF Antarctica Program and Customs.

BL-14: On page 8 the maximum allowable science weights are listed as:
Antar ctica: 4000 Ibs
Fairbanks, Alaska: 3500 Ibs
Karlsborg, Sweden: 2000 Ibs.
Also listed on page 8 areweightsfor variousL DB itemssuch as:
- SIP and Thermal Shield: 380 Ibs
- Ballast Hopper / Load Cell /Ballast Valves: 23 Ibs
- etc.
All of these LDB itemstotal 833 Ibs. My understanding isthat these LDB itemson
page 8 do NOT count against the maximum allowable science weights. Could you
please confirm this assumption (or correct it)?

You are correct. The Maximum Allowable Science Weights listed on page 8 of the Long
Duration Balloon Opportunities document in the MIDEX Program Library does not
include the NSBF provided support systems such as the SIP, Ballast Hopper, LDB Solar
Array, Rotator, etc., which totals about 833 Ibs. However, it must include the science
instrument, gondola structure, science power system, and anything else not normally
provided by NASA/NSBF that is required for a particular LDB mission.

BL-15: What aretheformal review requirementsfor LDB Missions of Opportunity?
Traditional LDB programs have no required formal reviews except for the Mission
Readiness Review. The AO saysthat the proposal requirementsfor a LDB Explorer



arethesameasfor aMIDEX proposal, but it isn't clear to usthat thereview
requirements are the same.

Section 5.5 of the MIDEX AO says, “the proposal requirements for aLDB Explorer
mission proposal are the same asfor aMIDEX proposal.” Section 1.0 of the Balloon
Appendix of the MIDEX SR& QA Requirements document (document 32 in the MIDEX
Program Library) says, “It is expected that the Principal Investigator will conform to the
MIDEX Assurance Requirements document when addressing safety, reliability and
quality using specific aternatives addressed in this appendix.” In your proposal you
should assume that the formal review requirements for LDB Explorers are identical to
those of aMIDEX and that an LDB mission would be subject to all the formal reviews
that are required of afull MIDEX or SMEX mission.

In Section 3.0, the MIDEX SR& QA Requirements document also says, “Independent
balloon mission reviews will be conducted as described in the Balloon SR & QA
Appendix. A more streamlined design review process is envisioned for balloon missions
that are confirmed at significantly lower budget levels and/or which allow multiple flight
opportunities. The Explorer Program Office, PI, and Systems Management Office will
agree upon details of such reviews.” However, recently the Systems Management Office
has applied the full Explorer requirements to low cost Missions of Opportunity. Itis
anticipated that LDB missions will also be required to undergo the same process.

BL-16: Our detector requiresliquid helium. How isthisprovided in Antarctica?

Thisisnormally handled by NSF and it's support contractor for quantities of up to afew
hundred liters. NSF takes care of arranging procurement and shipping of cryogens and
gases. NSF will arrange for delivery of these to the LDB staging facility at William's
Field. All that isrequired of science usersisto identify type, quantity, and transfer fitting
requirements.

BL-17: Arewerequired torun our detector during compatibility testing at NSBF prior
to shipment? If so, what isthe best way of insuring that liquid helium is available at
NSBF?

Yes, dl flight systems need to be operated in their full-up mode to best insure the
integrity and thoroughness of the NSBF LDB I&T prior to shipment. Arrangements for
liquid helium can be made by NSBF through their usual supplier. Expendables procured
by NASA should be accounted for in the budget.

BL-18: After recovering the gondola after a flight, it needsto berefurbished for the next
flight. In case of only minor damages, it would be a waste to ship the complete
gondola/instrument back to the PI'splace. Arethere possibilitiesto do most of the
refurbishment in New Zealand, California, or in Palestine? Aretherefacilitieswe
could possibly rent for this purpose? Arethere programmatic problems associated
with this approach (e.g., check-out of gondola by NSBF people prior of the required
MRR)? Thisapproach is considered to prevent unnecessary shipment of the
equipment (lowering the chances of damages during shipping) and to increase
available timefor refurbishment between successive flights.



The NASA Balloon Program can only offer space at the NSBF in Palestine, Texas for
performing “minor” refurbishment between flights. There are no facilitiesin New
Zedland or Cdiforniathat the program can offer. Palestineis actualy the better location,
asitisaprogram requirement that LDB S|P integration and compatibility testing be done
at NSBF in Palestine prior to every campaign. However, science users must realize there
may be alimited amount of services and support compared to what they're normally
accustomed to, i.e. no clean rooms, limited machine shop capabilities, etc. Typically,
thereisarelatively short period of time that equipment will be available to perform such
turn-around refurbishment. Equipment returned from Antarctica (if recovered the same
year) generdly arrivesin the U.S. around thefirst of April. LDB SIP integrations at
NSBF typically occur no later than July with equipment being shipped to Antarcticain
August. Therewill be no additional charge for use of space during this relatively short
period, if science users elect to perform minor refurbishment at NSBF if flying in
consecutive seasons.

MISCELLANEOUS (M)

M-1: Isit possibleto reschedule the preproposal conference? If the preproposal
conference must be on August 10, could our remote participation be accommodated
with atelecon or videocon?

It is not possible to allow participation viatelecon or videocon. The preproposal
conference is awidely advertised meeting open to all potential proposers. It isnot
possible to fairly offer telecon or videocon capabilities to all potential proposers at this
time.



